Salinity tolerance in diapausing embryos of the annual killifish Austrofundulus limnaeus is supported by exceptionally low water and ion permeability.
The annual killifish Austrofundulus limnaeus inhabits rainwater pools in the Maracaibo basin of Venezuela. This species persists in ephemeral habitats by producing diapausing embryos that are resistant to the stresses imposed by the drying of their aquatic habitat. Embryos of A. limnaeus are likely exposed to a highly variable osmotic environment during development, but their tolerance of osmotic stress has not been characterized. We investigated the capacity of these embryos to survive in hypersaline environments and evaluated the possible mechanisms used to support osmoregulation. Diapausing embryos of A. limnaeus defend their internal osmolality of around 290 mOsmol kg(-1) H(2)O(-1) against salt stress as high as 50 ppt salinity. We find that diapausing embryos of A. limnaeus have a permeability to water that is orders of magnitude lower than other teleost fish embryos. The activity of ion motive ATPases that may be important in the extrusion of ions via mitochondrial rich cells do not appear to be playing a large role in osmoregulation of A. limnaeus embryos. We conclude that for the duration of embryonic development the unique properties of the enveloping cell layer of A. limnaeus embryos acts as a permeability barrier to water and ions and supports osmoregulation in this species in response to a broad range of osmotic environments.